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In the title compound, C2iH2oBr 2 0 2 S, prepared by the 
reaction of l,9-bis(4-bromophenyl)nona-2,7-diene-l,9-dione 
with sodium sulfide nonahydrate in acetonitrile, the six- 
membered thiopyran ring has a chair conformation while the 
H atoms ortho to the S atom adopt a els configuration. The 
dihedral angle between the two benzene rings is 2.59 (8)°. 

Related literature 

For the synthesis of l,9-bis(4-bromophenyl)nona-2,7-diene- 
1,9-dione, see: Yang, Cauble et al. (2004); Yang, Felton et al. 
(2004). For the synthesis of compounds containing sulfur, see: 
Knapp et al. (2002); Yao et al. (2003); Oliveira et al (1999). For 
applications of natural products containing sulfur, see: Qi et al. 
(2004); Zhang & Zhang (2006); Barco et al. (2006). 




Experimental 

Crystal data 

C21H20B12O2S 
M, = 496.25 
Triclinic, PI 
a = 6.484 (4) A 



Y = 79.52 (4)° 

V = 1014.1 (7) A 3 
Z = 2 

Mo Kce radiation 

Data collection 

Siemens P4 four-circle 
diffractometer 

Absorption correction: xfr scan 
(North et al, 1968) 
T min = 0.381, r m „ = 0.459 

4549 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )} = 0.055 

wR(F 2 ) = 0.112 

S = 1.07 

3548 reflections 



li = 4.11 mm -1 
T = 295 K 

0.40 x 0.30 x 0.20 mm 



3548 independent reflections 
2220 reflections with / > 2a(l) 
R inl = 0.032 

3 standard reflections every 97 
reflections 

intensity decay: none 



235 parameters 

H-atom parameters constrained 
Ap max = 0.51 e A~ 3 
^Pmm = -0.41 e A~ 3 



b = 12.970 (5) A 
c = 13.076 (4) A 
a = 71.14 (3)° 
P = 79.45 (4)° 



Data collection: XSCANS (Bruker, 1997); cell refinement: 
XSCANS; data reduction: XSCANS; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

This research was supported by the NSFC SRF for ROCS, 
SEM, the Present Fund of GUCAS and the Opening Fund of 
the Laboratory of Organic Solids, CAS, China 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: ZS2103). 
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Comment 

The mothods for the synthesis of compounds containing sulfur have been described (Knapp et al., 2002; Yao et al, 2003; 
Oliveira et al. 1999). Natural products containing sulfur often have biological activity, so that the methods for their syn- 
thesis have received considerable attention among researchers. In this paper, we report the structure of the title compound 
C2iH2oBr202S (I), prepared by the reaction of l,9-bis(4-bromophenyl)nona-2,7-diene-l,9-dione with sodium sulfide no- 
nahydrate in acetonitrile. In the crystal, the six-membered thiopyran ring has a chair conformation with the H atoms ortho 
to the S (H9 and H13) adopting a cis configuration (Fig. 1). The dihedral angle between the benzene rings on the substituent 
chains is 2.59 (8)°. 



The reaction mixture of l,9-bis(4-bromophenyl)nona-2,7-diene-l,9-dione (100 mg, 0.20 mmol) with sodium sulfide no- 
nahydrate (67 mg, 0.28 mmol) in 50 ml of acetonitrile was stirred for 11 days at room temperature, affording the title com- 
pound (20 mg; yield 32%). Colorless single crystals were obtained by slow evaporation of an ethyl acetate solution in air. 



All hydrogen atoms were generated geometically with C — H bond distances of 0.93-0.98 A according to criteria described 
in the SHELXTL manual (Bruker, 1997). These were included in the refinement with C/i S0 (H) = 1.2C/ e q(C). 



Experimental 



Refinement 



Figures 




Fig. 1. The molecular conformation of the title compound showing 35% probability displace- 
ment ellipsoids and the atom numbering scheme 



rac-2,2'-(Thiane-2,6-diyl)bis[1 -(4-bromophenyl)ethanone] 



Crystal data 



C2iH2oBr 2 0 2 S 
M,- = 496.25 



F(000) = 496 

D x = 1.625 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 45 reflections 



Z = 2 



Triclinic, PI 

Hall symbol: -P 1 
a = 6.484 (4) A 
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b = 12.970 (5) A 9 = 5.6-12.4° 

c = 13.076 (4) A n = 4.1 1mm" 1 

a= 71.14 (3)° T=295 K 

(3 = 79.45 (4)° Prism, colorless 

y = 79.52 (4)° 0.40 x 0.30 x 0.20 mm 

V= 1014.1 (7) A 3 



Data collection 



Siemens P4 four-circle 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

Absorption correction: \|/ scan 
(North etal, 1968) 
r min = 0.381, r max = 0.459 
4549 measured reflections 
3548 independent reflections 



2220 reflections with I > 2o(I) 
R int = 0.032 

Omax = 25.1°, 9 m i n = 2.0° 

h = -l->7 
* = -14-»14 
/ = -15-»15 

3 standard reflections every 97 reflections 
intensity decay: none 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2g(F 2 )} = 0.055 
wR(F 2 ) = 0.112 

S= 1.07 

3548 reflections 
235 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = l/[o 2 (F 0 2 ) + (0.00 IP) 2 + 2.0P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 

Apmax = 0.51 eA~ 3 

Ap min = -0.41 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g{F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement, ic-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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